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DETAILED ACTION 



Response to Arguments 



1 . Applicant's arguments, see Amendment D, filed 1/7/04, with respect to the 
rejection(s)of claim(s) 1-19 under 35 USC 103 have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. However, upon further consideration, a new 
ground(s) of rejection is made in view of Eberhardt et al. (U. S. Patent No. 5, 930, 288). 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1, 5-8, and 12-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 



Eberhardt et al. (U. S. Patent No. 5, 930, 288) in view of Shimzu et al. (previously cited in Office 
Action 10/7/03). 

Regarding claim 1, Eberhardt et al. discloses a receiver for receiving and demodulating a 
signal (Fig. 1) including a combined symbol sequence that has a plurality of slots and includes 
data symbols and pilot symbols (column 4, lines 46-55), the receiver comprising: 

means for detecting positions of the pilot symbols in the combined symbol sequence (Fig. 
1, blocks 150 and 151, column 5, lines 36-47); 
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means for generating pilot blocks by extracting in a plurality of slots the pilot symbols 
from the combined symbol sequence in response to a resuU of the detection (Fig. 3, block 302, 
column 9, lines 17-35), wherein a symbol group is a pilot block; 

means for obtaining channel estimation values by calculating a weighted sum of average 
values of the pilot symbols in the pilot blocks (Fig. 3, block 300, column 10, lines 17-28); 

means for acquiring from the combined symbol sequence a data symbol sequence in 
accordance with the result of the detection (Fig. 1, blocks 150 and 158, column 6, lines 1 1-20); 
and 

means for compensating for channel fluctuations of the data symbol sequence using the 
channel estimation values (Fig. 1, blocks 156 and 164, column 6, lines 3-47), wherein 
multiplying the data symbol sequence by the complex conjugate of estimated channel gain and 
channel phase (channel estimations produced by the filter) compensates for channel fluctuations 
of the data symbol sequence. 

Eberhardt et al. does not disclose means for controlling the weighting in response to a 
rate of the channel fluctuations. 

However, Shimizu et al. discloses a receiver for receiving and demodulating a signal 
comprising of channel estimators which obtain channel estimations based on pilot symbols (Fig. 
3, block 27, column 6, lines 28-39). Shimizu et al. also discloses the weighting of the channel 
estimation values in controlled in response to channel fluctuations (column 1, line 50-column 2, 
line 8 and column 6, hne 48-column 7, line 9, wherein the rate of channel fading is a rate of 
channel fluctuations). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to modify the receiver of Eberhardt et al. with the teachings 
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of Shimizu et al. because being able to measure and use the received channel fluctuations to 
weight the pilot symbols allows the receiver to cancel the channel fluctuations from the received 
symbols due to fading and interference with more accuracy. This allows for a more accurate 
recovery of the received symbols. 

Regarding claim 5, which inherits the limitations of claim 1 , Eberhardt et al. does not 
disclose the receiver receives a signal including a combined symbol sequence having a frame 
structure consisting of slots in which the pilot symbols consisting of a few symbols are inserted 
into the data symbol sequence at every fixed interval. However, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made that since the receiver (Fig. 1) 
of Eberhardt et al. receives a received signal containing both both pilot symbols and data 
symbols that the symbols could have been arranged in the frame structure described above at the 
transmitter. Thus, creating a signal for reception including a combined symbol sequence having 
a frame structure consisting of slots in which the pilot symbols consisting of a few symbols are 
inserted into the data symbol sequence at every fixed interval is deemed a design choice and does 
not constitute patentability. 

Regarding claim 6, which inherits the limitations of claim 1, Eberhardt et al. does 
disclose forming a symbol group (Fig. 3, block 302, column 9, lines 17-35), wherein the symbol 
group can be considered a pilot symbol block. Eberhardt et al. does not disclose pilot blocks are 
formed from all the pilot symbols in a slot. However, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made that the pilot symbols could have been 
transmitted in slots created at the transmitter and the symbols in each slot would form a group as 



Application/Control Number: 09/446,560 Page 5 

Art Unit: 2634 

disclosed by Eberhardt et al. Thus, transmitting symbols in a slot is deemed a design choice and 
does not constitute patentability. 

Regarding claim 7, which inherits the limitations of claim 1, Eberhardt et al. further 
discloses obtaining a channel estimation value of a data symbol in a combined symbol sequence 
(column 9, lines 17-28). Eberhardt et al. does not disclose when obtaining the channel 
estimation value of a data symbol in an n-th slot of the combined symbol sequence, where n is an 
integer, the pilot blocks are generated from an (n-K+l)-th slot to an (n+K)-th slot of the 
combined symbol sequence, where K is a natural number (Fig. 3 and column 2, lines 55-63), 
wherein the pilot blocks are generated from an (n-K+l)-th slot to an (n+K)-th slot of the 
combined symbol sequence, where K is a natural number. However, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made that since the receiver (Fig. 
1) of Eberhardt et al. receives a received signal containing both both pilot symbols and data 
symbols that the symbols could have been arranged in the frame structure described above at the 
transmitter. Thus, creating a signal for reception including a combined symbol sequence having 
a frame structure consisting of slots in which the pilot symbols consisting of a few symbols are 
inserted into the data symbol sequence at every fixed interval is deemed a design choice and does 
not constitute patentability. 

Regarding claim 8, Eberhardt et al. discloses a receiver for receiving and demodulating a 
signal including a data symbol sequence and a pilot symbol sequence parallel to the data symbol 
sequence (Fig. 1), the receiver comprising: 

means for generating a plurality of pilot blocks from the pilot symbol sequence (Fig. 1, 
blocks 150 and 151, column 5, lines 36-47)* 
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means for obtaining channel estimation values by calculating a weighted sum of average 
values of the pilot symbols in the pilot blocks (Fig. 3, block 300, column 10, lines 17-28); and 

means for compensating for channel fluctuations of the data symbol sequence using the 
channel estimation values (Fig. 1, blocks 156 and 164, column 6, lines 3-47), wherein 
multiplying the data symbol sequence by the complex conjugate of estimated channel gain and 
channel phase (channel estimations produced by the filter) compensates for channel fluctuations 
of the data symbol sequence. 

Eberhardt et al. does not disclose means for controlling the weighting in response to a 
rate of the channel fluctuations. 

However, Shimizu et al. discloses a receiver for receiving and demodulating a signal 
comprising of channel estimators which obtain channel estimations based on pilot symbols (Fig. 
3, block 27, column 6, lines 28-39). Shimizu et al. also discloses the weighting of the channel 
estimation values in controlled in response to channel fluctuations (column 1, line 50-column 2, 
line 8 and column 6, line 48-column 7, line 9, wherein the rate of channel fading is a rate of 
channel fluctuations). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to modify the receiver of Eberhardt et al. with the teachings 
of Shimizu et al. because being able to measure and use the received channel fluctuations to 
weight the pilot symbols allows the receiver to cancel the channel fluctuations from the received 
symbols due to fading and interference with more accuracy. This allows for a more accurate 
recovery of the received symbols. 

Regarding claim 12, which inherits the limitations of claim 8, Eberhardt et al. further 
discloses the receiver receives a signal including a data symbol sequence which is spread using a 



Application/Control Number: 09/446,560 Page 7 

Art Unit: 2634 

first spreading code, and a pilot symbol sequence which is parallel to the data symbol sequence 
and spread using a second spreading code, the first spreading code and the second spreading 
code being orthogonal to each other (column 5, lines 36-47 and column 6, lines 1 1-20), wherein 
the different Walsh spreading codes are orthogonal to each other. 

Regarding claim 13, which inherits the limitations of claim 8, Eberhardt et al. does not 
disclose the receiver receives a signal including a spread data symbol sequence which is 
impressed on a first carrier, and a spread pilot symbol sequence which is parallel to the data 
symbol sequence and is impressed on a second carrier, the first carrier and the second carrier 
being orthogonal to each other. However, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made that since the receiver (Fig. 1) of Eberhardt et al. 
receives a received signals containing both pilot symbols and data symbols that signals could 
been impressed on two different orthogonal carriers at the transmitter for transmission. Thus, 
how a signal is modulated for transmission is deemed a design choice and does not constitute 
patentability. 

Regarding claim 14, which inherits the Hmitations of claim 18, Eberhardt et al. further 
discloses obtaining a channel estimation value of a data symbol in a combined symbol sequence 
(column 9, lines 17-28). Eberhardt et al. does not disclose when obtaining the channel 
estimation value of an n-th data symbol in the data symbol sequence, where n is an integer, the 
plurality of pilot blocks are generated fi*om an (nK+l)-th pilot symbol to an (n+K)-th pilot 
symbol in the pilot symbol sequence, where K is a natural number. However, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made that since the 
receiver (Fig. 1) of Eberhardt et al. receives a received signal containing both both pilot symbols 
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and data symbols that the symbols could have been arranged in the frame structure described 
above at the transmitter. Thus, creating a signal for reception including a combined symbol 
sequence having a frame structure consisting of slots in which the pilot symbols consisting of a 
few symbols are inserted into the data symbol sequence at every fixed interval is deemed a 
design choice and does not constitute patentability. 

Regarding claim 15, which inherits the limitations of claim 8, Eberhardt et al. discloses 
the plurality of pilot blocks have the same lengths (colunnn 9, lines 16-35), wherein the symbol 
group is a pilot block and the length is 42. 

Regarding claim 16, Eberhardt et al. discloses a transceiver including a transmitting 
section for transmitting (column 4, lines 46-64, wherein the base stations and mobile stations can 
include transmitters and receivers) a signal including a combined symbol sequence that has a 
plurality of slots and includes data symbols and pilot symbols and a receiving section (Fig. 1) for 
receiving and demodulating the signal, the receiving section comprising: 

means for detecting positions of the pilot symbols in the combined symbol sequence (Fig. 
1, blocks 150 and 151, column 5, lines 36-47); 

means for generating pilot blocks by extracting in a plurality of slots the pilot symbols 
from the combined symbol sequence in response to a result of the detection (Fig. 3, block 302, 
column 9, lines 17-35), wherein a symbol group is a pilot block; 

means for obtaining channel estimation values by calculating a weighted sum of average 
values of the pilot symbols in the pilot blocks (Fig. 3, block 300, column 10, lines 17-28); 
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means for acquiring from the combined symbol sequence a data symbol sequence in 
accordance with the result of the detection (Fig. 1, blocks 150 and 158, column 6, lines 1 1-20); 
and 

means for compensating for channel fluctuations of the data symbol sequence using the 
channel estimation values (Fig. 1, blocks 156 and 164, column 6, lines 3-47), wherein 
multiplying the data symbol sequence by the complex conjugate of estimated channel gain and 
channel phase (channel estimations produced by the filter) compensates for channel fluctuations 
of the data symbol sequence. 

Eberhardt et al. does not disclose means for controlling the weighting in response to a 
rate of the channel fluctuations. 

However, Shimizu et al. discloses a receiver for receiving and demodulating a signal 
comprising of channel estimators which obtain channel estimations based on pilot symbols (Fig. 
3, block 27, column 6, lines 28-39). Shimizu et al. also discloses the weighting of the channel 
estimation values in controlled in response to channel fluctuations (column 1, line 50-column 2, 
line 8 and column 6, line 48-colurnn 7, line 9, wherein the rate of channel fading is a rate of 
channel fluctuations). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to modify the receiver of Eberhardt et al. with the teachings 
of Shimizu et al. because being able to measure and use the received channel fluctuations to 
weight the pilot symbols allows the receiver to cancel the channel fluctuations from the received 
symbols due to fading and interference with more accuracy. This allows for a more accurate 
recovery of the received symbols. 
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Regarding claim 17, Sawahashi et al discloses a transceiver including a transmitting 
section for transmitting a signal including a data symbol sequence and a pilot symbol sequence 
parallel to the data symbol sequence (column 4, lines 46-64, wherein the base stations and 
mobile stations can include transmitters and receivers), and a receiving section (Fig. 1) for 
receiving and demodulating the signal, the receiving section comprising: 

means for generating a plurality of pilot blocks from the pilot symbol sequence (Fig. 1, 
blocks 150 and 151, column 5, lines 36-47); 

means for obtaining channel estimation values by calculating a weighted sum of average 
values of the pilot symbols in the pilot blocks (Fig. 3, block 300, column 10, lines 17-28); and 

means for compensating for channel fluctuations of the data symbol sequence using the 
channel estimation values (Fig. 1, blocks 156 and 164, column 6, lines 3-47), wherein 
multiplying the data symbol sequence by the complex conjugate of estimated channel gain and 
channel phase (channel estimations produced by the filter) compensates for channel fluctuations 
of the data symbol sequence. 

Eberhardt et al. does not disclose means for controlling the weighting in response to a 
rate of the channel fluctuations. 

However, Shimizu et al. discloses a receiver for receiving and demodulating a signal 
comprising of channel estimators which obtain channel estimations based on pilot symbols (Fig. 
3, block 27, column 6, Hnes 28-39). Shimizu et al. also discloses the weighting of the channel 
estimation values in controlled in response to channel fluctuations (column 1 , line 50-column 2, 
line 8 and column 6, line 48-column 7, line 9, wherein the rate of channel fading is a rate of 
channel fluctuations). Therefore, it would have been obvious to one of ordinary skill in the art 
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at the time the invention was made to modify the receiver of Eberhardt et al. with the teachings 
of Shimizu et al because being able to measure and use the received channel fluctuations to 
weight the pilot symbols allows the receiver to cancel the channel fluctuations from the received 
symbols due to fading and interference with more accuracy. This allows for a more accurate 
recovery of the received symbols. 

Regarding claims 18 and 19, the methods include features corresponding to subject 
matter mentioned in the above rejection of claims 1 and 8 which is apphcable hereto. 

Allowable Subject Matter 

4, Claims 2-4, and 9-11 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Curtis B. Odom whose telephone number is 703-305-4097. The 
examiner can normally be reached on Monday- Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 703-305-4714. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Curtis Odom 
March 29, 2004 




/ STEPHEN CHIN 
SUPERVISORY PATENT EXAMINE 
TECHNOLOOy CENTER 2600 



